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FOREWORD

-ill-

Citations of commercial organizations and tradenames in this
report do not constitute an official Department of the Army
endorsement or approval of the products or services of these
organizations.

In conducting the research described in the report, the,
investigators adhered to the "Guide for the Care and Use of
Laboratory Animals", prepared by the Committee on Care and
Use of Laboratory Animals of The Institute of Laboratory '
Animal Resources, National Research Council (DHEW Publi-
cation No. [1IH] 78-23, Revised 1978).

For the protection of human subjects, the investigators have
adhered to policies of applicable Federal Law 45CRF46.

The findings in this report are not to be construed as an
official Department of the Army position unless so
designated by other authorized documents.

This data shall not be disclosed outside the government and
shall not be duplicated, used, or disclosed in whole or in
part for any purpose other than that provided in the
contract. This restriction does not limit the government's
right to use information contained in the data if it is
obtained from another source without restriction.
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0.0 ABSTRACT

.-.jAn improved controlled-r'elease arthropod repellent formu-
lation for topical application to a p-erson's exposed skin areas
that prbvidL-s extended protection against biting arthropods,
which is safe and agreeable to use,, which is more compatible
with other current and projected military materials and systems
than the Army'si current 775% N,N-d-iethyl.m-toluam'ide&(DEET) in
alcohol formulation and which complies with the registration
requirements of theEnvironmental Protection Agency (EPA) has
been developed in Phase I and Phase II of this contract. The
'Phase II repellent containing 35% DEET.and an acrylate polymer
has been refined to improve its lo.w temperature stability. This
new Phase III formulation was the basis for the EPA insect
repellent registration submitted on May 27, 1987.

The acrylate polymer used in the repellent formulation had to be
scaled-up first. A- few problems were encountered but they
were overcome and the polymer was prepared successfully in the
required quantity. It was shipped to Walgreens.

I All the other ingredients for the insect repellent formulatiob
were ordered and sent to Walgreens. A 100 gallon pilot batch
was prepared first. The repellent lotion from this batch was
very nice. It met all of the.product specifications and the
lotion was released for packaging.- Two thousand eight
hundred tubes were filled and sealed on an older, labor-
'intensive filling machine. The label on the tubes were not
centered very well and the seal was not as cosmetically nice as
it could have been. These tubes were shipped, to 5 different
locations for additional field evaluations and testing.

A 1000 gallon production trial batch of repellent l°otion was
prepared. The manufacturing process see m'ed to run
acceptabily; however, the final cosmetic appearance of t he
lotion was not quite as good as the pilot batch. The product
met its specifications and was released for packaging. A new
packaging line was used for the latter and the tubes were very
nice. The label w:as centered' and the sealed end of the tube
was perfect. These tubes were stored until a disposition. can

k'be decided upon.

A technical data package cov-ering the production process'es,
quality control and product specification was written for the
Insect/Arthropod Repellent Lotion...

AZ
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1.0 INTRODUCTION

Person'al Care Products Department of the Consumer Specialties
Divsiion-of 3M , received the- third phase of a U.S. Army, Medical
Research and Development Commahd contract to develop a
longer lasting, .cosmetically acceptable,,pers6nal use arthropod
repellent formulation. This phase consists of a "demonstration

:of pre-production pilot manufactyring of the repellent
formulation, - a demonstration of quality control, a
def ini~iation of pioduction processes, finalization of a
techni-al data pack-age, development of a production plan, and
registration ot the pr6duct with the EPA".

Our final Phase II for-mulation was an oil-in-water e-mulsion,
containing 35.00 percent N,N-diethyl m-toluamide (DEET) and
5.83 percent acrylate polymer. This formulation provided
laboratory 95% protection times against Aedes aegypti
-mosquitoes of 1-i-15(hours, 10-11 hours and 14-15 hoursin-the

constant high humidity, voariable high humiditv and basic hot
cli m atic conditions, respectively. The same formulation,
evaluated in the field in v-ariable high humidity -climatic
conditions provided 10.7 + 1.8 hours of complete protection
against Aedes sollicitans mosquitoes and 12.3 + 1.8 hours of
complete protection against Anopholes quadrim aculatus
mosquitoes. The formulation was shown to be acceptable" to
88% of men and women of military age and was shown to be less
toxid to animals and humans than the 75% DEET/alcohol
formulation, The repellent is packaged in individual 2 ounce,
olive diab, high density polyethylene tubes with a n iseless,
fiip-top cap. The tubes are labeled per the EPA Registration
Stan.d'ard and' Guidance Package.

2.0 DISCUSSION

2.1 P-ha-se I Formulati6n Stability Data

At the end of thee Phase II contract, the final candidate
formulation, was -et up in aging studies at 35 0 F, room
temperature and 113 0 F.-

2.1".I Three }lonths Data

The evaluation of the Phase II fbrmulation aged at 1o13 0 F, room
te:mperature and 35°F was conducted at 3 months. The
different lots were checked for viscosity, pH, percent DEET,
percent separation and percent weight loss. In addition,
freeze/thaw stability data was determined on room temperature
samples -of each lot. The specific data appear in Figure I,
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Appendix A attached. Compared to the initial values, the
formulation viscosities of all 3 lots doubled over the 3 months in
all the aging conditions. This is not an abnormal occurrence
when a Cab-O-Sil thickener is used. For the 1 13 0 F samples there
was a slight pH drop. Also there was a weight loss for these
samples, but it was comparable to what was seen in our Phase II
pack-age design studies (See Figure II). The room temperature
samples looked normal except for a slight separation evident in
some. This separation was more pronounced in the 35°F samples
where 6 and 12.3$ separations were observed at 1 and 3 months
respectively. This low-temperature instability was confirmed
when room temperature retain samples were subjected to a
freeze/thaw stability test's. A 2,3% separation occurred on the
first cycle.

2.1.2 Six Months Data

The six month stability data appear in Figure III. The
formulation viscosities and pHs at each condition seemed to have
leveled out. They were quite similar to what they were at 3
months (see Figure I). The percent separation of the room
temperature and 35 0 F samples continued to increase. This
separation also showed itself in the % DEET analysis. The lower
values reinforce the fact that DEET had separated from the
emulsion phase. There was a 5-6% weight loss from the tubes of
the samples aged at 113 0 F f6r the 6 months. (Samples aged at
113 0 F for 3 months ari equated to two year of aging at room
temperature). The weight loss could be water or water and other
ingredients. Based on the percent DEET, which averaged 37.1%,
the 113 0 F aged samples should still be quite effective as an
arthropod repellent.

2.2 Improvement of the Phase iI Formulation

The separation seen in the 35 0 F and the room temperature aging
samples of the Phase II formulation was unacceptable. This low
temperature instability had to be improved.

2.2.1 Identification of Raw Materials Which Affect Low-Temperature
Stability of the Formulation.

The ingredients in the formulation which affected low
temperature stability were identified using a freeze/thaw
stability test method. Therein, test tubes of the fomulation were
frozen for 20 hours and then removed from the freezer. After
allowing the tubes to equilibrate to room temperature, they were
centrifriged for 15 minutes to accelerate any phase separation.
This process was usually repeated for a number of cycles and the
percent separation calculated each time.

3
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Room temperature retain samples from the Phase II statistical
design experiments were evaluated via the above freeze/thaw
method. The following materials were identified as affecting
the stability of the formulation. Their effects, positive or
negative, are also noted.

Lexol PG-865 (propylene glycol Negative
dicaprylate/dicaprate) emollient oil

Lexemol AS (glyceryl monostearate) Negative

e m ulsifier

Liponic EG-7 (glycereth-7) humectant Negative

Carbowax 400 (polyethylene glycol) Positive
humectant

Varonic LI420 (polyethylene Positive
glycol-200-monotallo wate) emulsifier

Varonic LI48 (polyethylene glycol- Positive
82-glyceryl monotallow'ate) emulsifier

Arlamol E (polypropylene glycol-15- Positive
stearyl ether) emollient oil/stabilizer

Adol 63 (cetyl stearyl alcohol) waxy Positive
emollient/stabilizer

Cab-O-Sil M-5 (fumed silica) thickener/ Negative
leveling agent

Veegum (magnesium aluminum silicate) Positive
thickener

Natrasol (hydroxyethyl cellulose) Positive
thickener.

2.2.2 Statistical Desig Experiment to Define Ingredient Effect

The specific effect that each of the above materials had on
freeze/thaw stability was determined via a 27- fractional
factorial design experiment for the first eight ingredients and a
23 factorial design experiment for the thickener system. The
following regression equations define the effect of each
ingredient on the freeze/thaw stability:

-4-



Stabilizer Freeze/Thaw % Separation Equation

% Separation = 13.6% - 3.82% (Varbo;ic LI48)

- 3.6% (Adol 63, Arlamol E)

+ 2.7% (Lexol PG-865) + .9% (Liponic EG-7)

-. 8% (Varonic LI420) - .14% (Carbowax 400)

Thickener Freeze/Thaw % Separation Equation

% Separation = 1.98% + 2.23% (Cab-O-Sil M-5)

- 1.92% Veegum - 1.441% Natrasol - 1.71% (Cab-O-Sil*Veeum)

+ 2.67% (Cab-O-Sil*Natrasol) + .44% (Veegum*Natrasol)

+ 4.46% (Cab-O-Sil) 2

(
In the equations, the underlined ingredients had a significant
effect at > 95% confidence interval. A smaller percent
separation is desired. Therefore, any ingredient which
contributes to reduce the separation will have a negative sign in
the equation and those which increase the separation (decrease
the stability) will have a positive sign. In other words, more
Varonic L148, Adol 63, Arlamol E, Veegum and Natrasol contribute
to a more stable formulation while more Lexol PG-865 and Cab-0-
Sil would make the formulation less stable.

2.2.3 Improved Formulations

These regression equations were used to predict which
combination of the statistically significant ingredients would
provide the most stable formulation with respect to low
temperature stability. The formulas are shown in Figure IV.
The Phase II formulation in triplicate 175907-11-2, 4, 6) was
included for comparison.

-5-



2.2.4 Evaluation; of flew Formulations

The prepared formulations were evaluated for freeze/thaw
stability (see Figure V). The Phase II repellent had 4'%
separation the first cycle and 20% by the fifth cycle. By
comparison, the new formulations 462-4-1 through 4 and 75907-
11-1, 3 and 5 had essentially no separation through 7 freeze/thaw
cy z es. The last 3 formulations are replicates of the same
foriiulation. Formulations 462-5-2 and 3 were stable through 5
cydles. Of the freeze/thaw stable formulations, 4.62-4-1, 2 and 3
and 75907-11-1: 2 and 5 showed 0% separation after 3 weeks at
140 0 F. Therefore, the choice for a new formulation was between
462-4-1, 2 arid 3 and 75907-11-1.

From a toxicological point of view, less of a problem will probably

result from a change in the ingredients if they are reduced in
concentration as opposed to increasing them. By comparing the
new formulas to the Phase II formula, (75907-11-2) in Figure IV,
one can see that for 462-4-1, 2 and 3 the concentration of 5
ingredients increase and 3 decrease with respect to the Phase II
product. Formulation 75907-11-1 has 3 ingredients decreasing in
concentration and only 3 ingredients increasing. Therefore, PCP
chose formula 75907-11-1 as the new Phase III formula.

2.2.5 Phase III Versus Phase II Formulation
(

The new Phase III forumulation was compared to the Phase II
repellent to ensure that a loss in aesthetic acceptability and in
DEET retention did not result because of the formulation change.
Aesthetically the two formulations tested the same with values of
11.1 + 6.2 and 11.0 + 5.0. One would have predicted that the
decrease in, Cab-O-Sil would have impacted negatively in the
aesthetic perception. Apparently the other changes in the
formulation offset this.

Evaluation of the six-hour DEET retention for both formulations
was also positive. The new formulation retained 74.5 + 13.2%
DEET on the skin after six hours versus 70.1 + 11.0% for the Phase
II product.

2.2.6 Toxicological Impact of Phase III Formulation

3M's resident toxicologist was contacted about the changes in the
formulation. In his reply (attached - Figure VI) Dr. Griffith
stated that the differences between the new Phase III formulation
and the Phase II formulation Pi-e, toxicologically, insignificant.

-6-



2.2.7 Phase III Formulation Laboratory Scale-Up/Sample Preparation

The new formulation was prepared on a larger scale in order to
generate enough material for additional longer-terii stability
studies. -Samples:of this formulation were Set to Dr. Raj Gupta
(LAIR) (12) and to Colonel Reinert at Fort Detrick (36). The
samples were going to be used for mosquito repellency
evaluations to ensure that the formulation change did not affect
its efficacy.

Larger three thousand gram batches of the new Phase III lotion
were also prepared to demonstrate that the formulation could be
scale-up successfully. Colonel Reinert requested 100-150
tubes of-this repellent to be used for additional evaluations.
Therefore, 100 tubes were packaged and sent.

2.3 Environfnental Protection Agency

To be able to ship the repellent lotion manufactured at
Walgreens for Phase III of this contract, the product had to be
registered with the Envionmental Protection Agency (EPA).
The registration process at EPA can take up to 180 days or 6

months; therefore, the data package for the new Phase III
repellent lotion had to be finalized and sent in as soon as
possible if PCP had any intentions of trying to ship the final
product by the end of the contract.

2.3.1 Registration of the Insect/Arthropod Repellent Lotion.

The bulk of the registration package for the EPA had been put
together during Phase II of the contract. However, the low
temperature instability problems of the Phase II formulation
which surfaced after the completion of Phase II necessitated a

reformulation to obtain a new, more stable Phase III
formulation. These changes were incorporated into the EPA
registration package.

Dr. Arturo Castillo, Product Manager of the Insecticide-
Rodenticide Branch of the EPA was contacted about Personal
Care Products' concerns on the formulation change and whether
PCP would have to do a'ny toxicity retesting. He stated that if
the changes were small and if they had little toxicological
impact on the formulation, then PCP could use their Phase II
toxicity data. He also stated that the EPA would make the final
decision whether or not the changes had a toxicological impact.
In addition, he informed PCP of a new PR Notice 86-5 that the
data package had to follow. Because of the urgency of our
application he also suggested that we hand deliver the

-7-



( application to the EPA. Then if any changes needed to be made,
they could be taken care of right there. The registration data
package was delivered to ".r. Tavano of the EPA on May 27, 1987
by Dr. Fra;zk Griffith (3M Toxicolocy) and the author. It was
reviewed by Mr. J. Tavano to make sure it was complete and by
Mr. J. Carlee's group to ensure that the format was correct.
One additional form was needed which was filled out in Mr.
Tavano's office.

A receipt acknowledging PCP's request for registration of an
"Insect/Arthropod Repellent Lotion" and a "Report of Analysis
for Compliance with PR Notice 86-5" were received from the
EPA. In the latter PCP was informed that Good Laboratory
Practices (GLP) approvals prior to the toxicological studies
were not sufficient. Therefore, the proper forms, signed after
the fact that GLPs were followed, were obtained and forwarded
to the EPA. In addition, the legibility of some of the material
in a couple of studies was reported as "marginal". They were
referring to a copied gas-chromato graphic DEET analysis of the
repellent lotion which did not reproduce very well. This assay
was rerun and better copies were sent to Mr. Castillo. A cover
letter listing the corrections is attached in Appendix A, Figure
VII.

(A copy of the registration package was sent to Colonel Reinert

and to Mr. L. Rutledge (LAIR). Also, a copy of PR Notice 86-5
was sent to Colonel Re.nert.

2.3.2 Shipment of 2,000 Samples of Production Repellent Lotion

Personal Care Products/3M had been requested to send 2,000 2-
ounce tubes of repellent to the Army for evaluation prior to, the
probable issuance of a final EPA registration number for said
product. A letter was put together explaining the situation to
the EPA (copy sent to Colonel Reinert). Personal Care
Products/3M's position was that this shipment of product does
not go against the intent of the law. A company .can
manufacture a pesticide product at a plant and ship it back to
the parent company for evaluation. In this instance, PCP/3M
was working for the Army, under a contract, and would simply be
shipping a "sample" of the manufactured product back to the
parent company, the Army. The Army was going to use the
material for research purposes for additional, controlled
evaluations.

The letter was delivered to the EPA on May 27, 1987. No

response was received by the last week in June so Mr. Tavano
(EPA) was contacted by phone. Mr. Craig Sterling also

- contaot.d Mr. Tavano and a number of other people before

"8-



permission was finally obtained to ship 2,000 samples. No
( special labeling was required on the shipping boxes. A letter

was enclosed with each box stating that the samples were for
research testing only.

2.3.3 Shipment of 38,000 Tubes of Repellent

The Phase III contract calls for the delivery of approximately
38,000 additional tubes of repellent lotion to the Army. To
ship these tubes a number of criteria will have to be met: an
EPA registration number will have to have been issued; this
number probably will have to appear on the package; and the
label on the tube will have to comply with all of the EPA
requirements and have their approval. If all that had to be
changed was the EPA number on the tubes, a pressure sensitive
label containing the appropriate numbers could be applied. Of
course, this would mean re-handling the tubes which would
involve some additional expense. Personal Care Products/3M
will have to wait and see what will be required and if it is still
desired that the tubes be shipped.

2.4 Acrylate Polymer Manufacture

The experimental polymer used in the repellent lotion had been
prepared in small quantitiesin the laboratory during Phase I and
Phase II of this project. The polymer required for the
Insect/Arthropod Repellent Lotion production at Walgreens
dictated that the polymer be prepared on a larger scale also.
Therefore, the polymer was prepared at Chemolite (a 3M
manufacturing plant) during the first week of June. The
polymerizations were scheduled to be run in 1000 lb. batches.

As with any new manufacturing procedure, the first run or two
constitute a learning process for the production personnel, as
well as a time to make adaptations in the procedure to make a
better product. Such was the case here; the first production
batch had to be scrapped. In the second run an exotherm
occurred and polymer with a 3300 pps. viscosity was obtained.
This was a little below the visiosity specification; so the
polymer was set aside for future disposition. The third
production run went very well. The reaction exothermed in a
very controllable manner and was complete after a conversion
of monomer to polymer of greater than 99.5% was obtained.
The final polymer diluted in the laboratory to 25% polymer in
DEET gave a Brookfield viscosity of 5550 cps. The target was
6000 cps. with an acceptable range of 4500 - 7500 cps.
Unfortunately, the lot was mistakingly diluted to 21.66%
polymer because of problems associated with an in-process test.

-9-



However, aslong as-the percent polymer was known this was not
£ a problem since the polymer was already shown to be within

specifications.

Approximately 2000 lbs. of the polymer was shipped to
Walgreens in Chicago for the compounding in the
"Insect/Arthroped Repellent Lotion."

2.5 Repellent Lotion Manufacture

A manufacturing process for the production of the
Insect/Arthropod Repellent Lotion based on laboratory
experiences appeared in the Phase II Technical Data Package.
This process in turn was adapted to production equipment by Dr.
P.K. Sundaram (at Walgreens). The major concern in scaling-
up a process such as this, was whether or not the different
kettles, mixers, homogenizers, etc. used in the production would
drastically affect the final product. That is, would the
production lotion be as good as the laboratory lotion?
Hopefully, it would be better.

2.5.1 Pilot Batch (100 Gallons)

The initial production of the r6pellent lotion was scheduled to
( take place in a 100 gallon kettle. This size- was chosen because

it was intermediate between the 3 gallon laboratory batches and
the 1000 gallon production trial batch to be run later. If any
problems in the process were encountered, the appropriate
changes could be made in the manufacturing process prior to the
1000 gallon batch. In addition, if the product turned out to be
unsatisfactory then a smaller amount of material would have to
be disposed and then another pilot batch could be prepared.

The 100 gallon pilot batch was run on July 6, 1987 at Walgreens
in Chicago. The manufacturing process went very smoothly.
The reverse blade agitation in the kettle gave excellent mixing
and as a result the final Insect/Arthropod Repellent Lotion
looked very nice. A yield of 102% of homogenized lotion was
reported (see attached Appendix B Pilot Batch manufacturing
records). The lotion had an average DEET content of 34.7 % and
a lotion viscosity 163,000 (#TE e 0.6 rpm) (21,600 cps - # TB e 5
rpm). The specifications are 31.58 to 36.75 percent DEET and
150,000 -- 250,000 cps respectively. The viscosity of the
lotion will probably increase some with time. A copy of the
certificate of analysis for the lotion is attached at the end of
the Pilot Batch manufacturing process in Appendix B. The
lotion was released for packaging.
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( 2.5.2 Production Trial Batch (1000 Gallon)

The minor manufacturing process improvements suggested in the
pilot batch were incorporated into the process for the 1000 gallon
production trial batch. Again, a different kettle and different
stirrers, etc. would be used for this larger batch as compared to
the pilot batch. In-addition, it would take more time to heat this
larger batch up to temperature and conversely more time to cool
the batch. Would these as well as the other changes affect the
final product?

The production trial batch was run at Walgreens on July 27, 1987.
The preparation of the water and the oil phases for the
formulation went very smoothly. However, a problem was
encountered when the water phase was added to the oil phase.
Usually this addition was done with the agititators (stirrers)
turned up very high, to get efficient mixing. This was what the
manufacturing process specifications requested. The equipment
configuration dictated that the stirrers be turned off during the
addition of th,e water phase to the oil phase. When the addition
was finished, they were turned back on and the process completed.
At the end, just prior to homogenization, the final formulation did
not appear to be as creamy as the pilot batch. For this reason the
pressure on the sonatator was increased from 400 to ,800 psi and a
smaller orifice was used in an attempt to improve the appearance
of the formulation. These changes did help the production trial
batch lotion but it still was not as nice as the pilot batch. The
final lotion did meet all of the release specifications with 35.3%
DEET content and a viscosity of 222,300 cps.

A copy of the certificate of analysis is attached of the production
process (Appendix B). The yield for the manufacturing process
again was 100%.

The production trial batch was released for packaging.

2.5.3 Manufacturing Clean-Up

The repellent lotion is a tenacious product by design when placed
on the skin. It is also a hard product to clean from equipment.
Walgreens experienced a clean-up problem for both the pilot and
the production trial batches.

A procedure to clean the production equipment was developed in
the lab. It consisted of heating an aqueous 4% solution of
"Alconox" (Alconox, Inc.; New York, NY 10003) to 80 0 C for 30
minutes. The kettle was then rinsed with hot water to remove the
soap film.

C 1
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(_ 2.5.4, Accelerated Stability Testing of the Manufactured Lotions

Accelerated low-temperature stability of the pilot batch and the
production trial batch was determined by subjecting samples of
the formulations to freeze/thaw cycling with centrifuging
between to accentuate any separation. The data is in Figure
VIII.

One Can see that the pilot batch had freeze/thaw stability (0%
separation) very similar, actually better, than the laboratory
prepared Phase III formulation. By comparison the production
trial batch formulation was not quite as stable with a separation
of 3-4 percent. The encouraging thing wasthatthe separation of
the latter did not increase as additional freeze/thaw cycles were
run. In addition the latter was definitely more stable than the
Phase II formulation.

The pilot batch formulation was as stable as any laboratory
prepared product. The production trial batch formulation was
not quite as stable as hoped, but more so than the previous Phase II
formulation.

2.5.5 Production Summary and Proposed Recommendations

(The pilot production batch of the Insect/Arthropod Repellent
Lotion went very well at Walgreens. The final product looked
very nice and met Personal Care Products/3M's freeze/thaw
stability criteria. This demonstrated that the lotion could be
prepared on a larger production scale satisfactorily.

The larger scale production trial batch appeared to go nicely also.
However, the lotion from this batch, while meeting all the
specifications etc. was not quite as nice as the pilot batch in its
appearance and in its freeze/thaw stability. These differences
are probably do to the fact that the kettle agitation was turned off
when the water phase was being added to the oil phase. This was
contrary to the written procedure in the manufacturing
specifications and contrary to the acceptable procedure for
making a good, stable emulsion.

Personal Care Products/3M recommends that the 1000 gallon
manufacturing process be repeated as a second production trial
batch prior to letting this product out for procurement for future
Army needs. In a situation like this, where it is realitvely
certain that good product will be produced, Personal Care
Products/3M would normally have the product packaged. Then
the material would be sold if it was acceptable.

(1
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( A more economical approach to demonstrate that acceptable
material can be prepared in the 1000 gallon kettle would be simply
to manufacture 800 gallons of the lotion and then store it in 55
gallon drums.

This bulk. ftored lotion could be packaged into tubes with EPA
approved labels at a later date.

A cost proposal has been put together- covering a second
production -trial at Walgreens in which the lotion w6uld be bulk
packaged. It is attached in Appendix D.

2.5.6 Final Manufacturing Process Specifications

All of the, recommended changes suggested by the pilot batch and
the production trial batch have been incorporated into a final
manufacturing process. It is attached in Appendix B.

2.6 Packaging.

The 2 ounce, olive-drab, high density polyethylene (HDPE) tube
was the preferred package for the insectarthropod repellent(lotion at the end of the Phase II contract.

2.6.1 Dispensibility

During the interm between Phase II and Phase III the percent
dispensibility from the HDPE tube was questioned. It was felt
that a higher percent of the formulation should be dispensed.
Additional studies were conducted comparing both the Phase I and
Phase II formulations in HDPE tubes and LDPE (low density
polyehylene) tubes. From the data in Figure IX it can be seen
that a slightly better dispensibility was obtained from the more
pliable LDPE (92.1%) than from the HDPE (88.9%) tubes.
However, dispensibility is not the entire story for tube
construction. When the long term aging data of the lotion in both
tubes are compared it can be seen that there was a lower weight
loss from HDPE tubes (1.8%) than from the LDPE tubes 5.2%. (See
Figure II).

Based on these comparisions the HDPE tube was still the tube
construction of choice for Phase III.

-13-
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2.6.2 Label and Tubes

The U.S. Army requested 2000-units of packaged product from a
manufacturing run be shipped to them for evaluation in the
field. The product was to be receive-d by July 1, 1987.

Obtaining the tubes necessary for the production lotion took a
little longer than anticipated. The problem appeared to be th.e
number of times that the label copy for the silk-screen printing
had to be sent back and forth between 3M and the tube
manufacturer for corrections. This caused a delay in tube
manufacture and necessitated a contract modification on the
shipment of the 2000 samples to the -Army fro.m July 1 to July 13,
1987.

After the above there are still corrections that need to be made
on the label. The word (cream) following "Insect/Arthropod
Repellent Lotion" on the frontlabel was suppose to be removed.
The Skin Application "directions" were suppose to be in larger
print. There is ample room on the back of the tube to do the
latter. Also, actual numbers will have to replace the XX's for
the following items:

6840-00-XXXXX
TYPE (XXX)
Federal Specification XXXXX

( EPA Reg. No. XX
EPA Est. No. XXXX

In addition the EPA is reviewing the "draft label" to ensure that
it meets all of their criteria. If they require any changes,
these also will have to be made to the "final Label."

2.6.3 Pilot Batch

The 2000 requested samples for the Army were obtained from the
100 gallon pilot batch. They were filled on an older (KALEX)
filling machine. The cosmetic appearance of the final tube
seal was not as good as it could be. It was wavey in appearance
and puckered the tube near the seal. In addition the front and
back labels weren't centered very well. Personal Care
Products was informed that these faults would be corrected on
the 1000 gallon production trial batch.

The filled tubes were sent to the following addresses:

800 tubes President
U.S. Army Armor Engineer Board
ATTN: ATZK-AE-EN (Capt. Lee)
Fort Knox, KY 40121-5470
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400tubes Mr. Karl :Schreck
Insects Effecting Man and. Animals Research

Laboratories
P. 0. Box .14565, USDA
Gainesville, FL 32604

400 tubes Commander
Letterman Army Institute of Research
Dept. of Cutaneous Hazards
ATTN: SGRD-UL-CH (Mr. Louis C. Rutledge)
Presidio of San Francisco, CA 94129

I. 100 tubes Product Manager for Arthropod Repellents
U.S. Army Medical Material Development

A ctivity
ATTN: SGRD-UMB (Col. Reinert)
Bldg. T-622
Fort Detrick
Frederick, MD 21701-5009

300 tubes 3M

2.6.4 Production Trial Batch

The packaging of this product on a new filling machine proceeded
very smoothly. The labels on these tubes were centered properly
and the tube seal was very nice. The only problem encountered on
a few of the tubes was a V in the sealed end t' -=j .
This was caused by the tubes being slightly too short. Therefore
the specifications for the tube will be increase 1/4" in length to 3
13/16". These filled tubes will be stored until a suitable
disposition can be decided upon.

The packaging specifications are attached in Appendix C.

2.7 Technical Data Package

A Phase III Technical Data Package was put together for the
manufacture of the Insect/Arthropod Repellent Lotion. It
included the manufacturing process, quality control and
specifications for the manufacture of the repellent lotion.

2.8 Production Plan

A production plan ,which contains all the time-phased production
actions will be sent separately.

-15-



2.9 Premanufacturing Notice

A premanufacturing notice (PMN) for the EPA will have to be put
together on the acrylate- polymer in DEET before this ingredient
can be used for a non-research and development use. Use in a
corm ercial prod~uct would constitute such a use.

The process of putting together a PMN will take up to "six (6)
months" to finalize. This time frame has to be taken into
consideration when any 3M "Insect/Arthropod Repellent'Lotion" is
ordered in the future.

2.10 Extended Shelf Life Studies

The Phase III contract was extended in response to a request from
the U.S. Army Medical Research Acquisition Agency to modify 3M's
proposal for extended shelf life studies of the Phase III production
formulation dated January 23, 1987. It was specifically
requested that all testing proposed for the three month and the six
month time intervals be removed and then added as an extension to
the current Phase III contract. The proposed extended shelf life
study would include only the studies conducted at one, two, three,
four and five year intervals. Figure X lists the stability tests,(aging conditions and time frames for the studies.

2.11 User Training Package

The detailed training package developed during Phase II for
procedures, techniques, amounts of repellent formulations to
apply, safety considerations, etc. for training the user was
refined after the "Draft Final Report" of Phase II and the changes
were included in the Final Technical Report for Phase II.

3.0 SUMMARY

A low temperature instability problem surfaced in the aging
studies of the final Phase II Insect/Arthropod Repellent Lotion.
Those ingredients which contributed positively or negatively to
the formulation stability were identified via freeze/thaw studies
of retain samples. Once identified the relative effect of each
was determined via statistical design experiments. In this
manner an improved Phase III formulation was defined which was
far superior in itslow temperature stability. The changes in the
new formulation were kept to a minimum in order to have as small
of a toxicological impact as possible.

(1
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The Phase III formulation was as aesthetically pleasing as the
Phase II formulation. In addition the new formulation retained
slightly more DEET on the skin via the 6-hour DEET substantivity
test.

The Phase !I EPA data package was changed to reflect the
differences in the ne-w Phase III formulation and to conform to the
PR Notice 86-5. Dr. Frank Griffith (3M Toxicologist) stated that
the differences were small and were toxicologically insignificant.
The EPA will assess the changes and make the final decision of
whether or not PCP/3M will have to do any additional toxicity
testing. The data package was submitted to the EPA on May 27,
1987.

The acrylate polymer used in the Insect/Arthropod Repellent
Lotion also had to be scaled-up from laboratory size to
production. This was carried out at Che molite, a 3 M
manufacturing facility in early June. As with most
manufacturing process scale-ups, a learning curve is usually
encountered and this turned out to be the case here. By the third
production run most of the problems had been worked out and very
good polymer was finally prepared. Trhz only glich occurred with
a new in-process test to measure the per-cent polymer in the
solution. It gave erroneous results causing the polymer to be
diluted to 21.67%. However, aslong as the percent polymer in the
solution was known this was not a problem.

The acrylate polymer as well as the other ingredients required to
prepare the repellent lotion were received by Walgreens in
Chicago. Difficulties in obtaining the labeled tubes caused the
production to be postponed until the 6th of July. The first pilot
batch of the lotion was 100 gallons. The formulating process
went very nicely. The final product met all of its specifications
and was released. Two thousand units of this product in 2 ounce
HDPE tubes were packaged on an older filling line. The labels
were not lined up on the tubes as accurately as they should have
been nor were the tube seals as cosmetically acceptable as they
could have been. The yield on the formulation process was
recorded as 102%. A realistic packaging yield was not obtained
because only half of the lotion could be packaged because of the
limited number of tubes on hand.

The 2000 samples were sent to five different locations for
additional field evaluations and other tests.

- 17-



After the initial pilot batch, a 1000 gallon production trial
batch was prepared. The process went okay; however the final
lotion did not look as good as the pilot batch lotion. Later it
was learned that the agitation in the kettle had been turned off
during the combination of the water and oil phases. This may
explain why the formulation, was not as smooth as the pilot
batch. As before the yield for the production trial batch lotion
was 100%. The lotion met all of its specifications. It was
packaged on a new IWKA filling line into the 2 ounce HDPEtubes.
The seal on the tubes was very nice this time and the labels were
aligned perfectly. The packaging yield was 94.0% acceptable
tubes, 4.5% destroyed tubes and 1.5% of the tubes unaccounted
for.

Freeze/thaw stability studies were run on the production
repellent lotions. The pilot batch lotion was as stable as any
laboratory prepared lotion, while the production trial batch
lotion had 2 - 4% separation after 7 cycles. The old Phase II
formulation had 20% separation by the 5th cycle.

in addition, a technical data package was written covering the
production, quality control and specification for the
manufacture of the repellent lotion.

4.0 CONCLUSION

The EPA registration data package for the new Phase III
Insect/Arthropod Repellent Lotion has been delivered.- A
Technical Data Package for the production of the repellent
lotion has been written as well as a Production Plan.

The scale-up of the acrylate polymer, used in the lotion, went
quite nicely after the inital runs. As with any polymerization
it has to be monitored quite closely during the key reaction time
period. Very few problems should be encountered with this
process in the future.

Two production batches of the Repellent Lotion were prepared
by Walgreens. In the pilot the product obtained was very nice;
however, it was packaged on an older piece of equipment and the
cosmetic appearance of the tubes was not as good as it could
have been. In the production trial a miscom munication
resulted in repellent lotion which wasn't quite as good as the
pilot batch. The lotion met all of it.3 release specifications
and was packaged on a new filling line. The finished tubes
were very nice.
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It has been demonstrated that the repellent lotion can be
(prepared and packaged satisfactorily on a production scale.

What remains to be demonstrated is that these two functions can
be accomplished for the same production run. I don't see this
as a serious problem. I believe that good repellent lotion can
be prepared and packaged on a production scale.

I

III
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5.1 Appendix A - Figures
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FIGURE I

( PHASE II REPELLENT FORMULATION STABILITY

Initial Viscosity (cps) pH % DEET % SEPARATION % WEIGHT LOSS

49-47-4 153,000 7.15 (38.2) 0 0
49-52-1 134,000 7.12 (38.2) 0 0
49-52-2 122,000 7.22 (38.2) 0 0

Room Temperature

49-47-4 373,000 7.06 39.9 2.0 .2
49-51-1 315,000 6.88 38.6 0.0 .2
49-51-2 311,000 6.93 40.0 2.0 .2

113'F - One Month

49-47-4 511,000 7.26 38.3 0 .5
49-51-1 589,000 7.23 38.5 0 .7
49-51-2 661,000 7.33 38.5 0 .7

113'F - 3 Months

49-47-4 357,000 6.86 42.0 0 2.1
49-51-1 415,000 6.82 38.5 0 2.0
49-51-2 304,000 6.77 41.2 0 2.0

Freeze/Thaw

49-47-4 7.21 ---- 23.3 0
49-52-1 7.13 ---- 23.3 0
49-52-2 7.20 ---- 23.3 0

35°F - One Month

49-47-4 425,000 7.33 39.9 2.0 0
49-52-1 300,000 7.23 37.4 7.7 0
49-52-2 410,000 '7.34 36.8 9.0 0

35°F - 3 Months

49-47-4 ---- ---- 12.5 0
49-52-1 ---- ---- 12.0 0
49-52-2 ---- ---- 12.5 0
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-K FIGURE II*

PACKAGE AGING DATA

PACKAGE PERCENT WEIGHT LOSS (2 MONTHS)
COMPOSITION ROOM TEMPERATURE 120{o)F

LDPE 1004 overcoat .4% 7.6%

LDPE Phase I tube

1004 overcoat .3% 5.6%

LDPE UV; TP-46 .2% 5.2%

HDPE UV; TP-46 .1% 1.8%

LDPE = low density polyethylene
HDPE = high density polyethylene

* Figure XXX from Phase II Final Technical Report
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FIGURE/ C

Restricted

(

C.A. Sterling - Personal Care Products - 230-2S-06
To: N.A. Randen - Person Care Products - 230-2S-06

From: F. D. Griffith Medical, Toxicology Services -230-2S-06

Subject: Potential Toxicity of Arthropod Repellent Formulations

Date. April 2, 1987 (Formulation Corrected June 9, 1987) 3M

It Is my opinion that the differences between Formula 1
and Formula 2, below, are toxicologically insignificant.

The changes are small ratio differences of minor

constituents which are common cosmetic ingredients.

Ingredient Formula 1 Formula 2

Cabosil M-5 2.75 1.64
Varonic L1420 0.65 0.65
Varonic L48 1.03 1.65

( Lexemul 4.06 1.55
Carbowax 400 0.98 0.98

( Liponic EG-7 2.26 2.26
Veegum 0.70 0.70
Natrasol 250H 0.50 0.50
Lexol PG 865 3.22 2.41
Waxenol 816 0.65 0.65
Arlamol E 0.86 2.20
Adol 63 0.86 2.20
Polymer * 5.83 5.83
DEET * 35.00 35.00
Germaben i 0.22 0.22
Water To 100% To 100%

FDG:bh (TS84 2.6)

• Corrections

Restricted
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FIGURE VIi

Personal Care Products
Consumer Specialties Division'3M

3M Cenlet
SI Paul. Minnesota 55144,1000
612,1733 1110

3M
July 20, 1987

Dr. Arturo Castillo
Environmental Protection Agency
Registration Division (TS-767C)
Insecticide-Rodenticide Branch/PM Team 17
401 M Street S.W.
Washington, DC 20460

Dear Dr. Castillo,

Consumer Specialties Division/3M has recently filed an appli-
cation with EPA for the registration of our Insect/Arthropod
Repellent Lotion. In response we have received an EPA File
Symbol/Registration No-58007-R. In addition we have received a
"Report of Analysis for Compliance with PR Notice 86-5" dated
June 3, 1987. While the noted corrections stated in the letter
were suppose to accompany "future data submissions", we thought
it prudent to submit them now.

(
Firstly, new compliance with Good Laboratory Practices Standards
statements have been obtained. These were signed after the com-
pletion of the studies as opposed to those in our original appli-
cation which stated that the GLP standards would be followed.
Three copies of the following statements are enclosed:

MRID 40214902 Volume 3 3M's Insect/Arthropod Repellent
Lotion (35% DEET) Acute Oral Toxicity - Rats
3M 60405110-00003.

MRID 40214903 Volume 4 3M's Insect/Arthropod Repellent
Lotion (35% DEET) Acute Dermal Toxicity
3M 60405111-00003.

MRID 40214904 Volume 5 3M's Insect/Arthropod Repellent
Lotion (35% DEET) Primary Eye Irritation
- Rabbit
3M 60405113-00003 and 3M 60405113-00064.

MRID 40214905 Volume 6 3M's Insect/Arthropod Repellent
Lotion (35% DEET) Primary Dermal Irritation
3M 60405112-0003
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Dr. Arturo Castillo
July 20, 1987

( Page 2

Secondly, the Data Requirement on the title page of MRID
40214901 Volume 2 - Product Chemistry Data Requirements for 3M's
Insect /Arthropod Repellant Lotion has been changed from 40 CFR
Part 158.120 to Guideline Numbers 61, 62, 63 as requested.

Thirdly, the legibility of some of the material in MRID's
40214902, 40214903, 40214904, 40214905, and 40214906 was reported
as marginal. The only page I could see which was hard to read
was the assay of the active for the formulation, attached as page
3 of 3 in the confidential section of these studies. This assay
has been re-run using black ink instead of blue. Three copies
for each study are attached.

Fourthly, the only comment not addressed herein is for MRID
40214904 wherein a repeated washed primary eye irritation study
was attached to the original study. It was stated that these
should have been bound as separate studies. If this is a major
problem I can go ahead and do this and resubmit these as separate
studies. Please let me know.

And finally, the letter attachment to the letter to Mr. Tauano
comparing 3M's Phase III formulation with the Phase II formula-
tion has been corrected to show that there is only 5.83% acylate
polymer in the formulations and n'bt 23.33% as shown. Three
copies of the correct form are attached.

If I can be of further assistance please let me know.

Sincerely,

Neil A. Randen

Research Specialist

NAR/cab

Enclosures

t 2(.
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Figure VIII

PERCENIT SEPARATION, VIA FREEZE/THAW CYCLING

Formulation Freeze/Thaw Cycle Number

.1 2 3 41 5 6 7

C1IP7 (Pilot Batch) 0 0 0 0 0 0 0

CPP7 (Producti6n 2.9 2.2 3.4 4.0 4.1 4.0 3.7

Trial Batch)

Phase II Formulations* 4.0 7.0 16.3 16.7 20.0 22.0 --

Laboratory Phase I1** 0 .1 0 0 .1 .1 0

For comparison

'' For comparison, Laboratory batch with same composition as

production batches. March Monthly Report.
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FIGURE IX*

( DISPENSIBILITY

Formulation Container % Dispensed

Phase I LOPE 89.2%

Phase I "Cutter's" Bottle 88.7%

Phase I "Off" Bottle 88.6%

Phase 11 HDPE .88.9 + 2.5% n=5

Phase II LDPE 92.1%

*Figure V, March 1-987 monthly report, Phase III
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5.2 Appendix B
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FORAM 1224 iRev 11/86) PILOT BATCH PAG E I o WAtGREEN LABORATORIES, IC

TITLE 3H INSECT/AHIITGOrOD REPELIEIT LOI'101 WpN 20186 OTtN.

( ofY 4 00 KF. (394 L)FORM &MEASURE Crean

0A1 ' .1OPIED 6-30-87 -. SUPERSEDI .S ___________

ISUDA7E:- 7/17
'I// MATI O.K. __________

APROVED SsDATE: 4 -9:7AC. REQ. __________

REPRODUCtON CHECKED By:- __________________V SERIAL No.___________

CODE NO. ________

ORDER NO. ________AMOUNT _______ FORMULA NO. _________ W.O. No. WO/',L L. v(

INGRED.
% VA WPN INGREDIEN75 OUANTITY CONTROL MSRD CKO ADD CKE

NUMBER By BY By B

______ _____ _____ PART 1: Place in a.60 gallon Groen tilt kettle

________ _______ ______ Kettle Used: ____________

Mixer Used:
_______Checked for-Cleanliness By:

Date &Time: -- 4-1 15A<

Data_&TimeAdded 1i:0 YJ8 ________5__

35.95 10531C Purified Water, U.S.P./jI.F. 143.8 Kg. ~ VK
A _____ (144 L.)

____Add wi thQM4 mixing, fo the water: ,(38 Gal.)

___ l_ lnwy star'. to mix. 7 _ _ _ _ _ __ _ -. -

Wash the wailla of the kettle with a small ___________ _____

________ amount of Purified Water, t.S.P./Ii..(WU_ ______ _____

- InTcrease tho speed of the propeller mixer so _________________

_____ that the batch is mixing thoroughly. ___________

_____ _______ ______ Add while mixing:___________

Date & Time Addition Started: q 2 LL 25' I-.AAA____

________ 2.26_ 11318 Polyethylene Glycol (7) Glyceryi Ether g.4 I..
(Liponic EG..?)

_____ 0.98 10384 Polyethylene Glycol (8) (Carbouiix 400) 3J20 g. 2
.7..2. Magnesiume Aluminum Silicate (vecc..............) .

Da-te A Time Addition Completed-:1 R I 1__1!5_kl

__________No b~~ot part I -to 4130 - ___________

_______maintainin& thetejmperature.'no higher than- 7

50DC, whl wirn,*

_______Date & 'Pime Henting_ Stated Ir of~
-____Date & Time Hleating Comlete:7-9-3 f~ A0 '7/-v

_____PinalTemerature Attained: ~-f, I

______ *n'iiqtetin Pnr T -n%.. 4Q0 - 5jQ0 Q. vi tiW

- ____Part 11 IT.rnyt head, o

... hvp ill J..L.YJetre inn r~ F"' et I -

___________ unul pi,,,l witiI5ino t',,eti Ot

_________n rn r: ________________

NOIE AN PJSO 1NFAIGWR tMS MIIIH SIGNA~TUL TO EITHER III15 PAGI OR THU ASI PAGE.



ILO BATCH PAGE 2 of 6 WAtGREEN LABORA7ORIES. INC.

CONIROL NO.
TITLE 3F INSEC?/ARHOPOD REENT L0710.1 WP' 20186

C lormy 400 K. (394 L..) EORW. MEASURE Cren=mB

IDA -)OPTED 6-30-8? S ERSEDEShi

dl. D~~~lE: MAV1L O.K. ________

APPROVED BlY: DATEs J -t 9,zC. REQ. ________

- U "'~~~1 ALC. % ______

REPRODUCTION CHECKED 1Y._________________ DATE-.7 L~1 SERIAL NO.__________

0 ~~~CODE NO.________
ONDERt NO. -AMOUNT________ FORMULA NO. __________ W.O. NO. ________

% wpil INRDET Q'L ~ACL0~~LO UAN4TITY CONTROL MSRD CKD ADD CL-1.

________I _______ _____ crylate:Stea-yi Kenscry -lte: Acriiii: AcdT
--3__ ierpolycer-2L1oc.. in Jieet _____________

- e 139 f~4tt~h-Lietnyi-1.-1ioiuar-e WuR-T. efn-y1itolusm1ie 55.6 R'S.

______ Date & Tice Addition Comp_______ a: 7

- - c/IM Berin to nix Par-t 11 with sweep action imixine _________j

_______ Wr nd aide scracers at a slow. soced. j_____~
_____ 1 3SweeD ection Fixer Sneed Se I__________ I v____ I-

Feet Part 11 to 590 - 6!0-C. =aintainia I_____________
____the tezperstL,-e no hipher than 630 C. while I__________ I ____ r 1

_______ ______ Date a Time Hentinp Starji-d- __U%~ _ _7______7___ ___?,_ -

_________ - ______ Dte &Time IL~gntinX.Complet d-__________
_______Fi nal Tezmarti Lura ALiiedam

____Add carefullv while m'ixing:___________- -
_______ Date & Time Addition-Started..~~j t___________=I! '-

_____ 1.65 12931 _Polyethylene Civcol (821 Ciycervl 9 050A1 Vg
________ Monotallowate (Varonic 148) ______________

0.65 12930 Polyethylene Givcol (200) Glyceryl 2 ~t)V
_______Monotallowate (Varonic 1.1420)

1.55 11317 C ler,. Stearate/Sodiu= Lourvl) Sulfate 6-0 Xr
________ (Le.ernul AS) -

0.65__ * 13W00 Cetyl Palmitate (W,xenol 816) 2,600 Xg. Ci Zq! 167
2.2___ 10026 Poyproplen Gycol (15) Stenryl Ether A. AC) Kv - 6

___(Arlamol B) . ______ ___--

______10_0-4-6- Cetyl Stoaryl Alcohol (Adol 63)' ARmV-A

__________ ________ Date d Tio Addition Comoltd _________

Nat-iniiinp the, temperatr
5c90 -]L0 C. ii untiltilhegd tLmu: iriso):dienan re ir e1

Date &Tirno Part IT-R 1l Di-d

and Uio-

/NOTICE: ANY PERSON INITIALING WORK DONE, MOST Affix THEIR SIGNATURE T0 ElfiHER THIS PAGE OR IlE LAST PAGE.
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ORM124 Re. 1161PILOT BATCH PAGE 3-~ of 6 WALGREEN LASORA7OXIES. INC.-

TITLE 311 ISSjL-~~thiRP3D REPFLLLH? 1,0711N wpN 20186

QI. Y400 Xg. (394 L-) FORM & MEASURE -Croam Cl-B 7
DATE -- )?TED 6-30-S /4JERE
ISSU4tI___ DATE:_' 2A1OK
AtPROVED Sys DATE: At ~ C. REQ.__________

1EfRODUCTIO)N CHECKED BY: ,~I.DAIE:_________________ SERIAL NO.___________
CODE NO._________

ORDER NO.________ AMOUNT________ FORMULA NO. _________ W.O. NO. ________

WNINGREDIENTS QUANTITY CONTROL MSID CKD ADD CKD

t___fl T NUMBER By By by By

________Heat Part 21 to b10 - b>- U. along with
I_ m~oderate agit &t~on meintaining the tezperature

;. § ~ 7 '~o igner than o.y u. t e "ta -- . P

____-6 0 Sw'eeD Action Mxer Soeed Sattin- ' ____

Date & Time ftentinf. Comleted. 7 ~

_______ _____Add sol'to__artI1Iukvhile rxing. _________

_______ ______ Date A Time Addition Started:_____

_____ . -=b- hole llTuloe,2-Lyoroxy Ethyl Ether (fintrasol 250 2.000 Kg. ~ ~ ~ t

T -i- Xi -iTuntil it dood dispersion is_______________

4rM o1i Tine:nwwu V5Op-tips.3 __

- iate I T~ime P'art 11 in Unifornly and Well _______________

______I D____ ____ ispersed: -/7IHPl

r icrease Part 11 oixing to give rapid
__________________agitation. __________ ____

__________________Sweep Action Mixor Speed Setting: / ________________

It -Part 11 at Ulu - 85u C. slowly add ________ ____

-ghost Yart 1i ir siecesuary to U10 - 830_C. _____

J __ _ --__initial Temperature: -_________ ____

Du a 5flme i(cI!0t)t; nS ii Iecessuj___________ ____

Vate a imne Par Aadition Started 77,7 6/0,7
tiate a Timo P'art i Adition Completed: 7/?j2;L&'

ifinna P1art I k ttle with a sal amount- (lesW"
______ ____than I Eallon) of PFurified Wator. u-.-s.P.N.P. A-6 n _4-7 At_ - -.r~

EVVII 10531C) and add the rinsings to the b.tc 0 7 ~3
1cosmied Parts I & 1) 04':

__________ x i batch for 20 minutes at _111o - 830 z FA.

______ Mixing Time: A_ T6 p.' to ;FO

NOTICE. ANY PERSON INITIALING WORK DONE, MUST AfIIX Th1EIR SIGNATURE TO EITHER TIlS PAGE OR III[ lAST PAGE.



ORM-1224 Rv. 11/861 PILOT BATCH PAGE 4 of 6 WAGREEN LABORATORIES. INC
CONTROL NO.

1ITLE 3Y INSET/AiROPOD RF:PLLENT LO1,0 WPN 20186

al'kwjy 400 i&. (394 -L.) FORM & MEASURE Croam

OAIL ")?Tl 6-30-87 / SUPERSEDES .

ISSUE(-_OAT_71111) 
MATL O.K.

APPIOVED &Ya DAIE - 4 : ALC. REQ.
- AtC. %

REPRODUCTION CHECKED &Y. d DATE& SERI.g2AL NO.__________
CODE NO.

ORDIER NO. AMOUNT FORMULA NO W.O. NO.

INGRED.
%w/ WPN INGREDIENTS QUANTITY CONTROL 1.SD CKD ADD CKO

j NUMBER By bY sy lY

Yorce cool the batch vitn mining to Yi7 -

_ __ Ao3ust tne rSixng speea vile lorce cooling to
raintain zn adequate 'zixng action. Avoic the
entrap-ent of air.

Sweep Action I.1xer Speed Settin-:_ _,/_

[ Cooling: P c
I Dte & 'Mme Force Cooling Started: 7-7-87 - Sp

Date a Time Force Cooling Co=lvleted:7-7 -7 - 0 F|-7

Final Temperature After Force Cool.n- .3 C

,uLz-, Lz±I&?17, . t.p -€,./

-- ' Date ' fio Addition Started: 711/57 5: UP)

- 0.24 1082 __Zjoidipjl:Urea:FMethvl Parob. nProvvl q60 Cn,
Paenben:Propyleno Clynol (Cermhb,.n JI)

Date 6 ine Addition Co=pleted:

,.-'I _ _rspidly force cool the batch with cixiu.g to 14:_. __-iE- ; .GIS
/ -_ 03 C._ 96 ti

,_______Initial Temp.,riaturo Before Force '.7

________te d Tjnu Force Cooling Stnrted: 7- -

_____ Dute 6 Tima Eorec gaalinp Comr!icted: -7S7
_____/___ Final Tomparnture After Force Coollnc: _3 -o__ - - -

__ _ Measure actual volume using a calibrated dip
stick. - .I

/ -- Adjust the batch to its final voluM0 uainR the
• product's average density (of 1.015 Co./ml. or,

_____ _ Kg./ L.) by adding:

.a-'d to 10531C Purified Water, U.S.P./N.F. Q a. to 400 X. I.-

100. _ .) ( -F.39 L. __'

Date a Time Batch Uniformity

Attained:e -- 7 4o '

Circulate the batch throuh' a Sgnolator using -__
a suittablo orifice. Operate the sonolntpr at

PA__ a suitable operating Pressure..- ia~.~1.LZ1L-L

NOTICE: ANY PERSON INITIALING WORK DONE, MUST ,f IX THEIR SIGNATURE TO EITHER THIS PAGE OR THE LAST PAGE.

", o. S. -



OR 22,(ev 1/6 ILOTJ ATC PAG E 5 of 6 WALGREEN LABORATORIES. INC.
- CONTROL NO. 7

-'7fLUE 3?' INSEC?/ARTIEmOPOD -REPELLENT LOTIO WPN 20186

'QUAt #,Y 400 Kg. (394 L.) -FORM & MEASURE Cream CH-D ?
DJAU %DOPTED 6-30-87 .SUPERSEDES _________ _______________

Issut' DATE,

_______________to_-k7 MAT*L O.K. _________

A~flOVED JY. DATE. ALC. REQ.__________

4EPRODUCTION CHECKED SY:___________________ DE,-EAL. ____________

ORDER NO. .AMOUNT_________ FORMULA NO. __________ W.. N. ________

% 1/v W INGREDIENTS QUANTITY CONTROL MSRD CKD jADD CKD
___ _ __ __ __ _ __ ___ __ __ __ ___ __ __ __NUMBER ey BY 9SY BY

it Checked for Cloan!iesB_____
I Dte ATime: -7-2-8 -5600 FA

bxat & Tine Sonolation Started: ti~ZE____ - -

T _Continuz'circuletion until the d6ntirc bitch

(1____ Force cool the be -h to 310 - 33U C. ____

_______ _____ TIn tiai Temperature Befoe orce _____ _________ ____

- _________ _______ Cooling:___________

Final Temperature After Force Cooling

____tiihugh the Sonolator as before through a 30 W 'r'kAl o4

IScreen Used: &A

~O~iNumer Nt Wigh of rodct (g.) ___________4_

_____ hecke foro~Qalt Aurince3 for jappoa.____

!Jow__50 l Numero bottomgh of Preto -T-

______ P ml asmpohiro top thoelin Isterucieons _______ _____.~

50____ ml.___ sample_ bottleomofketl
S~ ~ ~~~~~~u Ml._______ sample_____________from__________ top_______of______kettle __________

NOTICE: ANY PERSON INITIALING. WORK DONE, MUST AfJIX THEIR SIGNATURE TO EITHER THI5 PAGE OR THE LAST PAGE.



- 39
;o,.,,,.,...,,,,8, PILOT BATCH PAGE 6 O 6 WALGREEN LABORATORIES, INC.

CONTROL NO.
111E 3K IhSECT/ARTHROFOD REPELLEIT L0T01 wPN 20186

Q WsTY -400 Kr. (094 .) FORM &'MEASURE Cream 7
DAY- -- OPTED 6-30-87 1 A 1 SUPERSEDES

DATE. t 
MAT'L O.K.

APPROVED by DATE] ALC. REG.

O ,6 I Ac. %.
REPRODUCTION CHECKED BY___ DATE: ? -7447 SERIAL NO.

CODE NO.
ORDER NO. AMOUNT FORMULA NO. W.O. NO. _

INGRED.
% w/V WPH INGREDIENTS OUANTITY CONTROL MSRD CKD ADD CKD&ZtL4 NUMBER By BY BY BY

___ ____Susiipl Date Ti:7--'X 705PA 7 ______

Quality Control/Quality Assurnco

_Approval:
Date & Time of Quality Control/Quality
AssursCo A:prov.} :l

_- Acep7o- neoo Xan g l

2- - - , . - - - - "v"1"

M 7404

--&Tc-u--&- e-0 zy.

I " -

2%-U -(

NOTICE: AFY PERSON INITIALING WORK DONE, MUST AFFIX ITHEIR SIGNATURE 70 EITHER THIS PAGE OR THE t .T'fAGE.

------------



1'

/

CEATIFICATE OF ANALYSIS

3M INSECT/ANYhROPOD REPELLANT LOTION WPN: 20186 #CHB7
Date of Manufacture 7-7-87

TEST SPECIFICATIONS TEST RESULTS

APPEARANCE White, viscous cream with Smooth, white
slight DEET odor. lotion.

DENSITY 0.995 - 1.035 g/ml 1.004 @ 25°C

VISCOSITY* 150,000 - 250,000cps 21,600 cps
(#TE @:0.6 rpm) (#TB @ 5 rpin)

@ 25-C

pH 6.9 - 7.5 7.4

m.DEET 31.58 - 36.75% Top = 35.3% w/w
Bottom = 34.0% w/w

Bacti: TPC Not more than 100/ml 10

. *VISCOSITY: Conducted on a RVT Model Brookfield Viscometer
*Using #TE @ 0.5 rpm the reading on the scale is 2.0
Using #TE @ 1 rpm the reading on the scale is 2.2
Using #TE @ 5 rpm the reading on the scale is 5
*3M Lab Sample #462-15: Viscosity = 35,600 cps (#TB @ 5 rpm)

I * 6-



- 41

- - Base&on Pilot Batch CHB7~' -

IOM 224'1f*-. 111a POD CTO61R PAGE 1 '01 WALGREIN L'AROXATORIES,.INC.
PROD ICTON T AL -CONTROL NO.

fuLt 3INETOHOPORPELLENT LOTION -WPH 20186

WAK 0~(a3. FORM 1. MEASURE L~otionCP7

A&ll ADOPTED 7-22-87 SUPERSEDES __________

,,UDksIf-DATE: 7-1d i
?'M AT*L 0O. _ __ _ __._ _

4rPRaOVW y AE.iE-- ALC. RIO. __________

D~. 5'y V- DAM 7C. ______

EAODUCTION CHECKED SY. ~ DATE. -7~? SERIAL NO.___________
-. . ~~~CODE NO._________

JamsR No. ________AMOUNT _________FORMULA NOV: *w.o. No.

% /V WPH INGREDIENTS GUANMIY CONTROL. MSXD CKD. ADD CKD

________________PT-1: Place In a 6R0 talo o=s jacketed
kettle equippod with a sweep action mixer:

V ______ _ __ Net tle Used: /-Z/2T VEAI

Checked for CleanhlneaseB
___ Date A Time: *4 n V7I i

-Date & Time Added: 7. o 7?-8

395110531C Purified Water, U.S.P./*I.F.a40' g

Add with sl~ow mixine, to the water: 4* ca.

__ _______Date &Time Addition Started:--

1.64i 10386- 7-igmorptious Silicon Dioxide (cab-O-SFl X-5) X. 79 k7 A

_____Date d Time Addition Co~mpleted: 7,'

________Slowly. start to mix.

__ Wash the walls of the kettle with a small ___________

amount of Purified Waer, U.S P./f.P. VFN
_______10531CF.

Increase the apeed of the propoiler mixer so
that the batch is miing thoroughy hi E t~-- 7 A A1_

_______ ______ Add while mixin:

_____________ Date d Time Addto Satd: -1 7 -r2

~77 I3 a lyothy ene ylcol (7)C c Ether -l
______ (iponic_£G-7)________________

0.5 1534 t Polyethylene Glycol (8) (Carbowax 400)

6.___ 7 Y -W ?Cgneaiu Aluminum Silicate WYeegum) 2.

Je A ime Addition Coinpleted v(r F3W

________ Sample as per the current Ointmont Sampling __________

Prcedure.

_______ ______ ______ ubmit 4 fl. oc. sample to 3X4 Personnel. __________ _____

________ Sample Date .Time: -

_________ w~~aintaining tha taterature no_ hi o r than __________

NOTICE: ANY PERSON INITIALING WORK DONE, MUST AfFIX THEIR SIGNATURE 7O EITHER THIS PAGE 0IFTHf LAST'IAOE./



* -~ -42-

Based on Pilot Batch CXB7

,DIM 1224 Ifew 11/061 RJp ICTION) IRIL P'AGEf 2 of 6 WALGREEN LASORA7ORIEs. INC.___

'-CONTROL NO.

fIL 3M ISECT/ARil(R0P0D) PEPELLENT i-bTl0M WPN 20186

iuAh( f~m .x FORM & MEASURE. Lotion cP
YEf ADOPTED, 7-22-8. SUPUSEDES__________

,SUED ey. & d nADATE. ______________

MAT'L O.K.______ ____

3?ROYED-1y, DA _____________ If-,_________REG.

- ~ALC.Y % _____

"PRODUCTION CHECKED-IiY. A DATEo 7-Z3 -S'2 SERIAL NO. __________

CODE NO._________

IDEA NO _________APOUNT ________FORMULA NO __________ WO NO _________

I INGRED.

Ifv wNINGREDIENTS QUANTITY CONtqROL MilD CK0 ADD CK0

Dae- Time Heaine Started: /.' -f 7___7
__________ ____ Date A Timi Heating Cowfleted:a w 7

__________Final Temparature Attained: %5hf

____ Maintain Part I at wivth-

_______ ______ constant mixing until ready to be added to
Part 11. __________

_______ PART 11: PMace in a 1000 gallon steam jacketed_____
________kettle equipped with sweep action mixing, side

________ ~~scrapers and agitator: __________

ChVecked I-o ________________ by:_______

- ate a Tine Addition Started: f _______771

__ 91 - r2u0w 85:.: mole ratio Iso-Octyl Kg..~ LX
________ ~~Acrylate:Stearyl Methacrylatie:Acrylic Acid __________ ____

________ ~ ~ -- T-erpolymer-2l.66% in Peet______________

_____r5IY91T _13_4 N.N-Diethyl-Y~-Toluemide rKCK D!.ethyltolu acide (, 64syL=
________ - 95~~ Meta Isomer Minimum)__________ _____

-- Date & Tine Addition Completed: l~ciV,11 _______7

________ Begin to mix Part 11 with eyeep action mixing - - - -

-and aide scrapers at a slow speed.

________ Swsep Action Mixer Speed Setting: ~ _________

li__ ea'. Part 1.1 to 5911 - 61L' C. maintazning___________ _____

_____________ the temperature no higher than 610 C. while
Mixing. _________

______Date & Time Heating Started: l/ 747,'4 7..v' 7 - -

________ ______Add carefully while cixing:

______ __________ Date a Time Addition Started:7-Ze0

1.6 2931 Polyethylena-Cl ao (82) Cl ceK
_________ ~~Monotallovate YVaronic L1481________________

________- 7 290 PoI thyleno 01 aol 200 Cl oary1
_________ ________ Monotsillowate YVaronic 1,1420)___________ _____

1-5 11317 Cl ce- 1 Stearate7Sodium lAu 1l Sulfate T- 4fIa- TW _ -
________ Lex emul AS)__________ ____

_______ 2.41 11315 /Prop lene Glycol D1 cap" lateDf~caerate (Lexol .:

______ 065 .1DQP. !cot Palmitate lWaxenol 8161W5,C7"7l# Sv'rV Y4

NOTIrf: ANY PIRSON INITIALING WORK DONE. MUST AFLWIna T j~ Jff1TRE 1PITHER THIS PAGE 1R THE LSTI .



Baied on Pilot Batch CH7

:'ORA 1224 w.,,,-, PRODUCTION TRIAL PAcfo 3 of I WAL6REEN ADORA70RhES. INC.
'" CONTROL NO.|

ITLt _31 INSECT/ARTiOPOD REPELLENT LOTION WPN 20186

~LINy j3_v K. (3.L L.) -FORM & MEASURE Lotion
,A.lt ADOPTED 7-22-87 SUPERSEDES

4SUED by, DATE.___ 71_U,47
.~~~UPERSEDE~7 / MAT'L O.. _________

PPOVED , BY DATE , -7-x - -S"7 ALC. REO.
ALC. %

EPODUCTION CHECKED BY, 4 DAM SERIAL NO.
CODE NO.

)RDER NO. AMOUNT - FORMULA NO. W.O. NO.

INGRED.
% V/V WPN INGREDIENIS QUANTITY CONTROL MSID CKD ADD CKO

I NUMBER , BY BY BY

_. IXU- olypropy yeene niycol t)) btearyl E Lt.

r2.2 Cetyl Stearyl Alcohol (Adol 63) i p

Date A Time Addition Co=pleted:. - --

Heat Part II to 810 - 530 C. alons with '_'
moderate agitation maintaining the terperatur.

________no higher than 830 C.. ._"

______Sample as per the current Ointment Sampling _

r- Procedure. __________

""___ Submit 4 fl. oz. sample to 3,' Personnel.

Sampled By: ___ ____________ _____

' !Sam]le Date A Time:*9-Z'/"__" -' '-7 -- I
W-71 Sweep Action Mixer Speed Settln4: ..

Date A Time Heatiz, Started: .,Z., -. 'oi/m ._,
- "- Date a Time Heating Coleted:'.2-g3oSft ,._"_._

Final Temperature Attained: -'-

__ ' Date & Time Part I1 Completely Dinsolved & .. """ _;

-_- Uniform: - - . _._-____"

..... ]Add slowly to Part 11 while"mixing:

'])ate ... ..ate Time Addition Started:'.z - yj)':ol'_.

-_____0_5_1 11616 1 Cellulose, 2-Hydroxy Ethyl Ether (hatrasol 250 ~4~7

.. _______ Date & Time Addition Complted:9.FSZ'r-Sz ' J., '

______'__ Mix Part II until a good dispersion is

___ .. _obtained, about 15 minittes.

___ Mixins Time: S:zoP-- to 3,: 3- -

Date a Time Pert II is-Uniformly and Well
Diepersed: "- 44. .

Increase Part II mixing to &lye rapid . ,
_ __agitation.

___'____ Sweap .ct. on Mixer Speed Setting$ .. -

V th art II t & - 80 , lily .__ may._ .- _-

_ _Prt!.! - -ar "-

____ Robeat Part Iifnesryo510 Q30 C. ________

NOTICE: ANY PERSON INITIALING WORK DONE, MUST AFVIX TIIEIR SIGNATURE TO EITHER THIS A E LAST PAGI,
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Pilot Batch CHB7

OftM 1224 Mev~. 11/i61 IIRAJLUUII'J IIII -PAGE 4 of-6 WAtGRCEN LA11ORA70RIES. INC.

CONTROL NO.
11Lt 3X I)ISECT/ARTKOPOD E.PELLENT LOTION WrN 20186

___________120a_______. FORM £MEASURE Lotion CpD7
471E ADOPTE1D -7-22-87 1rhSUPERSEDES___________

-SUED Sys DAME_____________
MAT'L O.K. _________

PPROVIED BY L(~eJDATE,_____________ MLC. AEG.__________

1PRODLJCTION CHECxED by,__________________ DATE. SERIAL________NO.___

________NO.__-AMOUNT_________ FORMULA NO. _ _________ W.O. NO. _________

ING6RED.
% /V WPN INGREDIENIS OUANTITY CONTROL MSID CKD AOV CXV

_____________ NUMIER By by by bT

________ ~ ~ ~ ~ -nitial Temperature: ; '_________________

* _______ ~~Date T Tire Reheating if Necessary___________

_________ _______ Date A Time Reheating if Necessary ________________

________ ______ Co= leted:i o7A.EcF4)Af'_ ________

________ Final Temperature Attained: ± - _ _ ________ ____ --

_______ Date & Time Part I Addition Started: -2 -: ____

______ ______ Date a Time Part 1 Addition Completer, -_____

_________ _______ Rinse Part I kettle vith a small amount (abot_ __________ _____

_______ _____ 5 gallons) of Purified Water, U.S.F.1N.P. ~P _________ ____

105310) and add the rinsings to the batch _____

________ ______ (combined Parts 1-41 11).__________

Reheat combined Parts of I d 11 to biv

Date & Time Reheating if Necessary___________

________ ~Started,~. 9 - ____

___________________Date & Tine Reheating if Necessary _____

________ ~~completed: 1- -:%f. ____

_______________Final Tenperature Attained:_910C.

_______ _____ _____ ir the batch for 20 minutes at 810 - 8301 e

__ __ __ _C. 12 U.

_______ KixinR Time: jy'V~ to 1£Mirtl

________ Force cool the batch vith mixing to_370- _ ________ _____

________Adjust the wixrn speed while force cooling to
maintain an adequate mixing action. Avoid the 16 k
entrapment of air. _________ , tqO Q1,

_________ _______Sweep ction Xixer Speed Setting:~ Y________

A ___________ 16:382
_______ ______ ____ Initial Temperature Befori Force __0_________t

_________ Date a Time Force Cool in Sta rted: . . . . . . . . .2

___________________Date 8 Time Force Coolin 'Zo lti:- --

________ _______Final Temperature9 After: Ygjce Cooling- 3/%___________ _______

____ Then add: tv .__________

Dmi a aim Adito StareT/,2

0___4 tj&j iroii Uea e Xty -F Jo ______m

eNOTICE: ANY 'PERSOH INITIALING WORK DONE, MUST AFFIX THEIR SIGNATURE 1O EITHER THIS PAGE Of THE 1ASrT5AGE. -



-sed on Pilot Batch CHB7

ORM 12i4 iT. 11/86) PRa 'fl 0 TR PAGE 5 of 6 WALGIIEN LABORATORIES, INC.
CONTROL NO.

ITLt 3M INSBCT/ARTOROPOD EEPELLEIT LOTION WPN 20186

UAb 3; '0") FORM & MEASURE Lotion
/A

Jft ADOPTED '7-22-87 SUPERSEDES__________

,SUED NY& " DATEi ".... 1 .
L MAT'L O.K.__________

'PROVED BYo .tL .. _ DATE 7- S-- 7 AC. REQ.1 7 AC. F.

EPReDUCTION CHECKED 1Y, ' DATE: 7-.23 7 SERIAL NO.
CODE NO.

Roll NO. AMOUNT - FORMULA NO. -W.O. NO.

INGRED.
V/V WPN INGREDIENTS QUANTITY CONTROL M3RD CKD ADD CKD

NUM&ER lY BY BY BY

Measure actual volume using a calibrated dip ._,_,

_ _ _ stick.

_'A_ _ctual Volume of-the Batch: "2. 00 L.

.... ____ _____ Adjust the batch to its final volune using the ........

____- ____ Product's average density (of 1.015 Cc./Ml. or

______. ___ K/L. ) by adding: ,..

Q.e.'d td 10531C Purified Vater, U.S.P./iN.F. g.s. to 4.;e Kg. _L,. ___

,100_1 Kg.) /"

__ '"_ _ _ Rapidly force cool the batch with mixing to

/_Initial Temperature Before Force
___o_____ . . ..Cooling:.

Date & Time Force Coolin Started: I'
Date A Time Force Cooling Completed: "

____ Final Tern erature After Force Cooling: e 1,Aj

// ___. Stop mizing.

Date & Time Batch Uniformity
Attained: 7- 2 t a in:ed: -

Circulate the batch through a Sonolator using__
medium size (0.065) orifice and a 30 mesh
stainless steel screen attached to the end of
the Sonolator. Operate the !onolator at a
350-450 ,.a.i. precure. Discard the initial

______about 5 gallons (19 g..) of the product passed
________I through the Sonolator and through the screen.

_________' Orifice Size Used': ±0 , __,_"_,.,_.-______"/
_________ Screen Used: A/Jp&

_ Ctus rno0 att on Operatng Proeuroa
5 '_ ;p.e.i. k"'loyel: tophc.__

sonolator : 07..- ,.m.,, - - -

Checked for Clean.ness y: _____/__-____-

Date a" Tme: - - 'p " __u

Date A Time Sonolstion Starfeetl -o _'3Da. t t . ine 'Sonolion' Cozpl ted :P.t> -/1A' fv.P_,

-* Continue circulation until the entire batch
-_ham been monolated 1 1/2 times.

______., ___" Date A Time Circulation Through the

__ _ _ oholktor Completed: _. _

_ _/_ _,_ -/ - /.', ,-, . . .. -

NOTICE: ANY PERSON INITIALING WORK DONE, MUST AFFIX THEIR SIGNATRE TO EITHER THIS PAGE OR THE LAST fAOE.
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zassu on rilot Batclb CHB7

'OM12J(Rv 1/8 PAGE 6 of 6 WALOREIN LAlOkR.1ORES.-imC.

CONTROL No.
11 [Lt 3x IISECTA~RrHEOPOD REPELLENT LOTION wPN, - 20186

~UA. ( 4 x x 5 l. FORM IMEASURE Lotion C P
jk79E ADOPTED 7-22-8B REE

4 MAT'L O.K. _________
___________0__________ VaE It 16 g---a.Dp7 ALc. REQ._________

'EPftODUCTION CHECKED 11Y, ( DAM~ 72 P SERIAL NO.__________

;)RDER No. _________AMOUNT _________FORMULA NO. __________ W.O. NO0. _________

IW RE D.% V/V WPN INGREDIENTS QUANTITY CONTROL MSRD CXD ADO CMO
NUMBER gT sy iT Dy

_________ Yorce cool the batchl to .51 - ~U
________ mmltaIn~ng th~e temperature no more than .Y' -

Ilitla± Temperature Bel-ore F~orce

Date A Timel=-rc--Coolinp, Started ti-
_ _ Dteh ATme FroCoigC~

___l TmpeatureAtrom oijg-LT'

Sample accoH ing to the folloving instructions
a nd submit the samples to 0,2lity __________ ____

Control/QualityAssurance for approval. __________ ___

500 ml. sample from bottom of kettle _________ ____

____ ~500 ml. aaz=ple from top of kettle _____

( ~~~~30 ml. sample from bottom of kettle in sterile __________

_ ______bottle top Af-,___

J30 ml. sample from to fkettle in sterile 14t______
_________bottle

_____Sample Date A Time: Z,.-fI7 /q'?4 ( A I-4r 4Ct &ff I

Date & Time of Vality Control/QalityA, '

Calculated RX:

_Chocked By.

-I--

I _. ........

NOTICE.. ANY VJERSON INITIALING WORK DONE, MUST Aff IX THEIR SIGNATURE TO EITHER THIS tAGE Ot THE LAST tAGE.
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(
CERTIFICATE OF ANALYSIS

31-1 INSECT/ARthROPOD REPELLAT LOTION P . N: 20186 CPP7
Date of Manufacture 7-27-87

TEST SPECIFICATINS, TEST RESULTS

APPEARANCE hnite, viscous cream with Wite lotion,
slight DEET odor. as if separated

into tiny
droplets.

DENSITY -0.995 - 1.035 g/ml 1.006

VISCOSITY* 150,000 - 250,000 cps 32,900 cpsK
(4VTE @ 0.6 rTm)

pH 6-9 - 7.5 7.5

m.DEET 31.58 - 36.75% 35.3% w/w

*viscosity; Conducted on a RVT Wxoel BrookfieId Viscometer
*Using #TB @ 5 rn

BiU . Twan qc4
Asst. Mgr. QC/QA u

- C"

° ...... ,. ° • ,.-'. . , •..........,. ... .o, •° ..... -

t- S - -



'~u'i~~ ~a; MASTER PA[CKAGING FORMULA pEirE 1 r 2 1A L WPIXA7O3S, ly

3K 1USEC71ARTMOP0D P.EELLANT7 LOITION, 2 AV. OZ. Ppy 028321 C.-?O O

.Url. 562335 Only 2 av. oz. 7Q~ 0 F paJH L ~ z Ivr1, 4ZCPP

YE AD6:.-M 6-30-87 (0:1-:M- X0.~ ~

P?DIMMTON CEZ~vXD BY DAT 7 ---- )3.

_________ ~~~PACF.KM -o~i __________ js 3

__________ Um______ fo Cleanliness

_____labe an pacagrgr sections Of Teline Eaebe ece o

_______ Date a

_________ I_ ____ CheckeT Cotl /q-l I urap:eAD-rovpl to Run: _ _______ ____ ___

___________ I Dst: A Tine: ___71_______ _____ _____

Date_ a VUne Packcaging -This eto Started: 37r_-7J Line Used: /. 1_________

________Fi 24mi 7± Hads1 'Z-ba Codr arton Coder _ _ _ __ _ _ _ __ _ _ _
_ _ _ Set B:1 ,I

I__ Checked3: 1_ _ _ _ _ _

Place_2_av._0z._only of: ________

______ 20186 ____ KIeCt/Arthropoi ee~n

____________ Into:_______ ________

61069 -2oz. HDE bTube 1/2x 3 12") vith turret dispns clsr 4 7 5
_______221400 finish olive drab color, one colo prnti.....-..

_______Suitably crimp the tube closed. SSnrintinp the Control Numberoj _______the___

_______ c rimp.____ ______

Plae t latbel (nor te filoin iiin eed *hvn cotro ru

C liets 1 44ue a

Partteo 3Ta,~ -KI7 -I 42P

Cpleo ing CatnsdOof.n ~j

,!I.-E SIY 2P1--f 245IAIN WORK" DtV"rP~



MATE 116 441R PACKAGING~ FORMULA - r 2 of 2 YA mL-AAIRMIC

3X MZZ-VTAriE!OPOD1 P.eVz-L±,LI IM, 2 LV. zxppor 028021

~A~l 6.Z8OnY 2 IT- 02. 1.M3 )AR Cr.~ , - 7

ZZ ADOJ?-. 6-30-87 (0i-1 ~InsP1S _________ O?D_ X.V0.

V- rATE- 714J~1I ________~D'JCTIOA 191fXD Wi MAEu~ .*

______Llo C.)-m D- -

-________ j neeth l~n to Insu~re removal ef the above, unlasa the 'Packa,1 I___

_________ _____ "torials &-.a to be used for the mext control.__________

____ Data & Time Packaging This Control Finished: -- 30-72 713? 4

IJflTlrf. AWY Prtn*ffj SiAIahjr WAV~ nnWFlJ j.AlS&p AFFIX THE I& SIGNATURE TO THE LAST ?A0E



nw~rtWN ;UI HULS
. - - PA6G -- of 2 c

1ITL 3K. DiS3C7IAZ!-a~O.()D P.EELU.NT LOTION, 2 AV. OZ. ypoy 028021

V.A-At~f 56.335 Only 2 av. oz. FOLi)K-R Croz= CPP7
lATE AD0D? 6-30-81 (0ric. ____ ____ ___ N~io,_ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

[SSUZ By ZZI ~_______ _____

LVJ*I Wr E- AmsILns1

P EPT-3DULCi03 CHEX0:0 BY~'\~t~ DATZ XSK. 10. Z-4-I

=T Cale. BT I Checked By

statea Pi11t 2 av. oz. .4A I $/A
7111 Use! Oam.): 62 79ru

Check the totel weight every-30 mi~utea. Check the tube cr1=D ant the chipDer label for legibility of control mnimbr
aey 30 minutes.

Valght E&rEE: fror. total vel bt to--ro sors, thisr 1716 av. oz. (2 C=. over. --

Date Tize Deviation fro= Total Weight Chc-dB Tb ~p S , z1 1-46 Coaeke b
I! f tt -* C -n

?_ __ P-7__ C 1c, I,

2PP7-0 Lea 4 K. 'h -

Pon-e r-.K

-2-7~i 4-I-D.5 '-
Z:fZ k2 16 o t:1rig-A

z~2frzc~z K,
//*gP, r-~1 Crn,

__ _ _ _ ___ ___ __A__9__-___ _o

- ~ I' -l 4a . 1__ _ _ __ _ _ _ _ At. B

4+10t

+1,-Y

+1z

__b C. 46 K

_ _ _ _ _ _ _ _64:

NOTICEs ANY P~soN AlITL&LTNG WOkK PO)NE. MUST AFFIX THEIR SIGNATURE 11OVTE WAT PAOL



IN-PROCESS, CONTROLS

?O..a~1 AGE 2 2 vmz .. uwlo'-. ,2

OrFr=L X0.. -

TMT~ ( 23 INSECT/)XrI-OMO PJ2'ELTANT LOTIONM, 2 AV. OZ. PPOT 028021 -i *

q41A17171 3 0=3Z 2 at'. oz. pJ' & )MSR C.' - : '

M-LlT )MOPrn 6-30-87 (Orit4. SU £ ES _________ ORM~ 1O.

PLEMODUM0.11~~~- CFMM15 '-%Q AL

FRDCTO!C _____ ____ ___ ;. O2

Extra T&ba1s

Sewict ______ (

IUOD RECONCILIATION ____________

I ~ ~ ~ ae By Chos cked Bya.- hce
%,- abe : 61069_________

ToQa1 Ifse:1 Pr

Fo. of m 7stspakged: -CA -C

Fo. Of-Tbe Ftroed A1 0 .1 #____________________

No. of T1ubas Beturned:.
110. nf 'ri1- Un~ccounttd flort 677 _____________________

'TO1; cffipleti.1 p~rage V u n iits fmi'o th jaknl lie.*4 at th.e begIOOIug of the Tun and I
at th~e an~d of +h^ I9Tn

el I

Da d1m aIe olice:2/- E 1'. 0 - - :00if

Date Tla, of NuAlt antApry

..................

"mr~TWF, ANY PERSON HNITIAtING WORK DONE, MUST AFFIX THEIR SIGNATURE TO THEAS ?AOL

------ -----
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MANUFACTURING PROCESS: 1000 Gallon Batch of Insect/Arthropod Repellent
Lotion

INGRED.
PROCESS QUANTITY CONTROL MSRD CKD ADD CKD j

NUMBER BY BY BY BY

PART I:

Use a-600 gallon steam jacketed kettle
equipped with a sweep action mixer.

Kettle Used:
Mixer Used:
Checked for Cleanliness By:
Date/Time:

Date/Time Batch Started:

Add to the Kettle:

Purified Water, U.S.P./N.F. 3000 lbs.
Date and Time Added: (360 gals.)

Add with intermittent mixing to the water:

(( Amorphous Silicon Dioxide .(Cab-O-Sil M-S) 136.9 lbs.

Date/Time Addition Started:
Date/Time Completed:

Wash the walls of the kettle with a small.
amount of 'Purified Water, -U.S.P./N.F.

Add the following while mixing:

Date/Time Addition Started: _

Polyethylene Glycol (7)
Glyceryl Ether (Liponic EG-7) 188.6 lbs.

Polyethylene Glycol (8) (Carbowax 400) 81.8 lbs.

Magnesium Aluminum Silicate (Veegum) 58.4 lbs

Date/Time Addition Completed: ,

-55-



1 NGRED.
PROCESS QUANTITY CONTROL MSRD CKD ADD CKD(NUMBER BY BY BY BY

Take a 4 ounce retain sample of Part I.

Sampled By:
Sample Date/Time:

Now heat Part I to 81-830C (177-1820F)
maintaining the temperature no higher
than 83'C while mixing.

Date/Time Heating Started:
Date/Time Heating Completed:
Final Temperature Attained:

Determine the volume of Part I at 81-83C

Vol ume Determined:

Keep Part I suitably covered and maintain
at 81-830C with constant mixing until ready
to add to Part II. Check the volume of
Part I immediately before the addition of
Part I to Part II and compensate for any
loss of volume due to evaporation by the
addition of Purified Water U.S.P./N.F.
as required.

PART II:

Use a 1000 gallon steam jacketed kettle
equipped with sweep action and agitator
mixing.

Kettle Used:
Checked for Cleanliness By:
Date/Time

Add to the Kettle:

IP-III Polymer 25% inDEET
(3M, 41-4202-1922-6) 1946.9 lbs.

Date/Time Addition Started:

NN-Diethyl m-Toluamide
(MGK Diethyltoluamide 95%
meta isomer minimum) 1460.4 lbs.

, C Date/Time Addition Completed:

-56 -



I NGRED.
PROCESS QUANTITY- CONTROL MSRD CKD ADD CKD

NUMBER BY BY BY BY

Begin to mix Part II with side wall
scrapers and agitator at a slow speed.

Sweep Action Mixer Speed Setting: 3
Agitator Speed Setting: 5

Start heating Part II to 81-83°C (177-1820F)
taking care the temperature rises no higher
than 83°C while mixing.

Date/Time Heating Started:

Add carefully while heating to 81-830C the
following with continued mixing:

Date/Time Addition Started:

Polyethylene Glycol (82)
Glyceryl Monotallowate
(Varonic L148) 137.7 lbs.

Polyethylene Glycol (200)
Glyceryl Monotallowate
(Varonic L1420) 54.2 lbs.

Glyceryl Stearate/Sodium
Lauryl Sulfate (Lexemul AS) 129.3 lbs.

Propylene Glycol Dicaprylate/
Dicaprate (Lexol PG 865) 201.1 lbs.

Cetyl Palmitate (Waxenol 816) 54.2 lbs.

Polypropylene Glycol (15)
Stearyl Ether (Arlamol E) 183.6 lbs.

Cetyl Stearyl Alcohol (Adol 63) 183.6 lbs.

Date/Time Addition Completed:

Continue to heat Part II to 81-830C with
moderate agitation. Maintain 81-83°C until
all the ingredients are fully dissolved.

Date/Time 81-83 ° Attained:
Date/Time Part II Completely

Dissolved and Uniform:

-57-



INGRED.
PROCESS QUANTITY CONTROL MSRD CKD ADD CKD

( NUMBER BY BY BY BY

Take a 4 ounce retain sample of Part II.

Sampled By,:
Sample Date/Time:

Add slowly to Part II with moderate mixing:

Cellulose, 2-Hydroxethyl
Ether (Natrosol 250 HR) 41.7 lbs.

Date/Time Addition Started:
Date/Time Addition Completed:

Mix Part II until a good dispersion is
obtained - about 15 minutes.

Mixing Time: to

Check the volume of Part I and adjust to
originally measured volume with Purified
Water, U.S.P./N.F. if required.

Date/Time Checked:
Volume of Phase I:
Final Adjusted
Volume of Phase I:

Adjust temperature of Phase I to 81-83%.

Initial Temperature:
Date/Time of Reheating:
Started:
Completed:
Final Temperature Attained:

Increase Part II mixing to give rapid
agitation. Use higher speed settings for
the sweep action mixer and the agitator
if required.

Sweep Action Mixer Speed Setting: 4
Agitator Speed Setting: 9

With Part I and Part II both at 81-83%
slowly add Part I through a pump and hose
to Part II. Maintain vigorous mixing of
the batch using the sweep action mixer and
the agitator.

Date/Time Part I Addition Started:
Date/Time Part I Addition Completed:

- 58 -



I NGRED.
PROCESS QUANTITY CONTROL MSRD CKD ADD CKD

NUMBER BY BY BY BY

Rinse Part I kettle with a small amount
(about 5 gallons) of Purified Water,
U.S.P./N.F. and add the rinsings to the
combined Part I and Part II batch.

Reheat combined Parts I and II to 81-830C.

Initial Temperature:
Date/Time Reheating Started:
Date/Time Reheating Completed:
Final Temperature Attained:

Mix the batch for 20 minutes at 81-83°C.

Mixing Time to

During the mixing time clear 10 gallons of
the product from the valve at the bottom of
the 1000 gallon kettle and add the cleared
material back to the batch. Repeat this
clearing procedure at 700C, at 60% and
at 500C. 81-83%C 700C 600 C 50°C

Date/Time Material Cleared:
Cleared By:
Date/Time Cleared Material Added to Batch:

Force cool the batch to 37-39°C (98-1020FQ
with mixing.

Adjust the mixing speed while force cooling
to maintain an adequate mixing action and
yet avoiding air entrapment.

Sweep Action Mixer Speed Setting: 4
Agitator Speed Setting: 9

Initial Temperature Before Force Cooling:
Date/Time Force Cooling Started:-
Date/Time Force Cooling Completed:
Final Temperature After Force Cooling:

Then Add:

Diazolidinyl :Urea:Methyl Paraben:Propyl
Paraben:Propylene Glycol (Germaben II) 20.0 lbs.

Date/Time Addition Completed:

- 59 -



PROCESS QUANTITY CONTROL MSRD CKD ADD CKD
NUMBER BY BY BY BY

Rapidly force cool the batch to 31-33C
(88-92°F) with mixing.

Initial Temperature Before Force Cooling:
Date/Time Force Cooling Started:
DateiTime Force Cooling Completed:
Final Temperature After Force Cooling:

Measure batch volume (using a calibrated

dip stick).

Actual Volume of Batch: gallons.

Adjust the batch to its final volume
by adding:

Purified Water, U.S.P./N.F. q.s. to
1000 Gallons.

Mix an additional 30 minutes to a uniform
batch.

Mixing Time From: to
Date/Time Batch Uniformity Attained:

Circulate the batch through a Sonolator (or
other suitable homogenizer) discharging the
product below the surface of product through
the port at the top and back of the 1000
gallon kettle. Operate the sonolator using
a, small (0.051-S) orifice at 775-825 p.s.i.
pressure with the knife edge of the sonolator
adjusted as close to the orifice as possible.
Discard the initial product (about 5 gallons,
19 Kg) passed through the sonolator.

Sonolator Used:
Checked for Cleanliness By:
Date/Time:

Orifice Size Used:
Sonolator Operating Pressure Used:
Actual Quantity of Product Discarded:

Date/Time Sonolation and
Circulation Started:

-60-



I NGR ED.
PROCESS QUANTITY CONTROL MSRD CKD ADD CKD

NUMBER BY BY BY BY

Continue sonolation and circulation 'as
above until the entire batch has been
sonolated 1-1/2 times.

Date/Time Circulation through the

Sonolator Completed:

Force cool the batch to 31-33*C if needed.

Initial Temperature Before Force Cooling:
Date/Time Force Cooling Started:

Date/Time Force Cooling Completed:
Final Temperature After Force Cooling:

Sample the final lotion according to the
following instructions and submit the
samples to Quality Control/Quality Assurance
for approval.

500 ml sample from bottom of kettle
500 ml sample from top of kettle
30 ml sample from bottom of kettle in sterile bottle
30 ml sample from top of kettle in sterile bottle

Sampled By:
Sample Date/Time:
Quality Control/Quality

Assurance Approval:
Date/Time of Quality Control/Quality

Assurance Approval:

Theoretical Yield: 995 Gallons
8428 Lbs.
3823 Kgs.
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5.3 Appendix C

-62-



PACKAGE SPECIFICATIONS FOR TUBE, CAP, SHIPPING CARTON AND LABEL:

TUBE

Style: Plastic Tube

Material: High Density Polyethylene

Color: Custom color olive drab

Size: 2 ounce, nominal

Dimensions: 1-1/2" Diameter x 3-3/16" Long (Fill Length)
Orifice size:- 0.187; Head: 22/400

Weight: 7.71g + 0.16g

Printing: 2 color - White and Black with
TP-46 epoxy resin barrier coating

Source: Tubed Products Inc.
Easthampton, MA

Copy:

64oOO0XXXOCX= DIRCno, IN USE
INSECT/AR11ROPOO REPELLENT LOTION It is a rblown d tedWSii 10

TYPE (XXX) amaft1011
Federal Specification XXXXXXX S Mt r - . i

Contents: 2 Fluid Ounces frf a ovvtilli n

* -Repels mosquitoes. bitinlg llOVWi. f*Wwa f

-chiggers. deer tiles, fleas and sal ff icA ~f goM

f- tie. Also repels terrestrial leiiches ___Wtoug 1I m4

in tropical areas whtrs pest occurs. 5 u w iu Pomb fr am

Provides 95% or fraor protection h =I .k. ba * r

against mosquitoes or010 ar moehu 0 e me. .s
under normal us* conditions. AlwC1111dV 119a

ACTIVE INGREDIENTS: - n Dwu" ovt*~ Www Wfk$ v *rb.

N.N-Diethyl-mr-toluamide 31.58%. E wador mhd ww* hw "i,

Oteris er 175;tredInreiet 8.7%. L0 Pwc"* taiw.90* vss irai "
q WiLL WT DAWIK NO cam , I or"dbw

FOR EXTERNAL USE ONLY C'J ta DDF f MWII"0
Keep out of reach of children. mairr tI d

Caution - Avoid contact with eyes and lips. Psi an vowk

In case of eye contact, flush with plenty of water. 3161 Ceinr
Do not apply to excessively sunburned or 3 L k euK 5P*V

damaged akin. FftN.X

Contract No, OAM017-45-C-5OtEA7x
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CAP

Style: FT

( Material: Low Density Polyethylene

Color: Custom color olive drab

Finish: 22/400

,Seal Type: Land

Orifice Size: 3.5 mm x 7.5 nbm

Part Number: PS 118

Source: Polytop Corporation
Slatersville, RI

SHIPPING CARTON

Style: Assembled Partition

Material: 125 lb test, KRAFT Board Type, C Flute

Dimensions:

1. One set of assembled partitions consisting of:

Part "A" Size: 12-1/4 x 4-11/16" (7 required)
Part "Bl' Size: 16-3/8 x 4-11/16" (5 required)

2. Assemble Part "A" with Part "B" to form a 48 cell partition

3. Afier assembly knock down flat

4. See below for dimensions of Part "A" and Part "B"
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LABEL

Front Label

6840-00-XXX-XXXX
INSECT/ARTHROPOD REPELLENT LOTION

TYPE (XXX)
Federal Specification XXXXXXX
Contents: 2 Fluid Ounces

Repels mosquitoes, biting flies, chiggers, deer
flies, fleas and stable flies. Also repels
terrestrial leeches ih tropical areas where pest
occurs.

Provides 95% or greater protection against mosquitoes
for 12 or more hours under normal use conditions.

ACTIVE INGREDIENTS: N,N-Diethyl m-toluamide 31.58%
Other isomers 1.75%; inert ingredients 66.75%.

FOR EXTERNAL USE ONLY
Keep out of reach of children.

Caution - Avoid contact with eyes and lips. In case
of eye contact, flush with plenty of water. Do not
apply to excessively sunburned or damaged skin.

Contract No. DAMD17-85-C-5017
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Back Label

DIRECTIONS FOR USE
It is -a violation of Federal Law to use this product
in a manner inconsistent with :its labeling.
SKIN APPLICATION
Squeeze into one hand 2.5 ml of repellent, a strip
equal in length and width to the diagram on the side
of the tube. Rub hands together and apply thoroughly
in a thin layer to both forearms. Use additional
lotion for upper arms. Repeat for other exposed
areas. To- apply to face, squeeze lotion into palm of
hand and spread on face and neck. Avoid Contact With
Eyes and Lips. Repeat as necessary. Wipe hands after

- application.

May Damage certain synthetic fabrics, plastics, '4
painted or varnished surfaces. Avoid smearing on I
plastic eyeglass frames, goggle, watch crystals, etc.
WILL NOT DAMAGE nylon, cotton or wool fabrics.

Disposal: Do not reuse empty conta.iner. Wrap
container and put in trash.

Personal Care Products/3M
3M Center
St. Paul, Minnesota 55144-1000

EPA Reg. No. XX
EPA Est. No. XXXXX
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IKECT REPEUm"
LS961-*&S$1U87

28-ug-B7

BATCHM SIZE: !ON GAU.OS -BAiCH SIZE:; 8@6 BALLONS -ATC SIZE: 6N GALLONS

NOV'87 NOV '87 NOV '87

OPTION I OPTION OPTION 3

LABOR $4,51, $651 $4,651
HOURS 166 168 168-

OERHEP.D 4,362 4,302 4, 32

IATERIALS/SIPPLIES a - S

TRAIa. 2,199 2, 19 9 199

.BCONWTOR & RP W IAT-ILS: 28,045 23,428 18,812

SUBTOTAL $39,197 $34,588 $'9, 964

6&A 22.56% 8$843 7,801 6,768
IR&D 5. M% 1,968 1,729 1,498

TOTAL $58,M8 $AA, 111 $38,2

FEE 0. W% $8 $8 $8

TOTAL $56, ON $4,111 $38,2M

FACITITIES COST OF CAPITAL $38 $38 $38

TOTAL PRYOSAL $5A P $44,141 $38,252

NOTE: Possible rounding differences

CONFIDENTIAL The unpublished information on this page is for
-HH-i--H;*i* the use of selected 3M personl only.

('6
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INSECT REPELLAMT
L8J1-68CW7 T R A V E L

TOTAL TOTAL

GROIJNID AIR TOTAL WITOJ" INC1.JMI)
)TION TAS YOM LOCATION P1URPOSE HOTEL WEALS TRWJSP (2 WAY) PER TRIP IWLIATION I-LATIC

I NOV '88 CHICAGO, IL. PROGRA REVIEW RATES 88 33 45 418

3 DAY(S)/ 2 NIGHT'(S) 2 3 3
3 PERSON(S) 3 3 1 3
I TRIP(S) - - - - - -

480 297 135 123 2142 2142 P 171

2 1 NOV '88 ICAGO, IL. PROW REVIEW RATES 88 33 45 41
3 DAY(S)/ 2 NIGHT(S) 2 3 3
3 PERSON(S) 3 3 1 3
I TRIP(S) - - - -

488 297 135 123. 214- 2142 P 17E

4( .1 NOV '88 CHICAGO, IL PRDGfA REVIEW FATES 8 33 45 410
_ _ _ _3 DAY(S)/ 2 NIGHT(S) 2 3 3

• _ _ 3 PERSON(S) 3 3 1 3
I TRIP(S)

488 297 135 I238 2142 2142 2,17i
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THS REPORT HAS BEEN DELIMITED

AND CLEARED FOR PUBLIC RELEASE

UNDER DOD DIRECTiVE 520020 AND

NO RESTRICTIONS ARE IMPOSED UPOI

ITS JSE AND DISCLOSURE,

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELIASEJ

DISTRIBUTI ON UNLIMITEDo


